To avoid including pseudo-replicated data, we took data only for those individuals that were rearing young in 1982. Similarly, Williams (1988) studied Tachycineta bicolor engaged in a range of activities in 1981 and 1982; again, we took data only for individuals rearing young in 1982.
We took taxonomy for mammals from Wilson & Reeder (2005) and for birds from Dickinson (2003) .
We ignored the sub-species level of taxonomy. Pontzer et al. (2010) studied hybrids of Bornean (Pongo pygmaeus) and Sumatran (Pongo abelii ) orangutans. We treated these as Pongo pygmaeus. Simmen et al. (2010) measured individuals from a population of Eulemur fulvus rufus that hybridised with some introduced Eulemur collaris. We treated these as Eulemur fulvus.
Appendix S2. Main models
The 27 mixed-effects models (discussed in 'The main set of models', in the main text) had fixed effects of taxonomic class on both slope and intercept. The most complex, 'global' model had random effects of order, family and species on both slope and intercept: log 10 (FMR ijkl ) =a c + α co + α cof + α cof b + α t + (S1) (b c + β co + β cof + β cof b + β t ) log 10 (M ijkl )+ ǫ ijkl , (α co , β co ) ∼ N (0, Σ co ), (α cof , β cof ) ∼ N (0, Σ cof ),
ǫ ijkl ∼ N (0, σ 2 ).
FMR ijkl and M ijkl are the FMR and M of the l th individual in the k th species, j th family and i th order.
As described in the main text, the log 10 (M ijkl ) have been centred by subtraction of the grand mean.
c, o, f and b are taxonomic levels: class, order, family and species. t is the study from which the data point was taken. a c and b c are fixed effects of class on intercept and slope respectively. Fixed effects are estimated for each class in the data so the model has four fixed-effects parameters: a c = a Aves , a c = a Mammalia , b c = b Aves and b c = b Mammalia . α co , α cof and α cof b are random effects on intercept of order, family and species. α t is the random effect on intercept of the study from which the data point was taken. Likewise, β co , β cof , β cof b and β t are random effects on slope for the same taxonomic levels and for the study.
Random effects that act on just intercept are characterised by a normal distribution with mean of zero and a variance that is estimated during model fitting. Random effects that act on both slope and intercept, as do all in this global model, are characterised by bivariate normal distributions; the correlation between slope and intercept is also estimated. Σ co , Σ cof , Σ cof b and Σ t are symmetric, 2x2
covariance matrices and each contains three parameters. Therefore when fitting the global model in equation (S1), 17 parameters are estimated:
Appendix S3. Within-group-centred models
To test for systematic variation in slope at different taxonomic levels ('Supporting analyses' in the main text), we formulated 27 mixed-effects models that employed the within-group-centring method described by van de Pol & Wright (2009) . This test required a model formulation that used several predictors. For brevity, we define
where i, j, k, l are order, family, species and individual. From these values, we computed the mean log 10 masses at each taxonomic level. Each set of means was computed as an unweighted mean of the set of means at the level of the next higher taxonomic resolution. For instance, x ijk was defined as the mean log 10 mass of the k th species in the j th family, in the i th order, computed as the unweighted mean of x ijkl as the index l varies and the other indices are fixed. From the species-level means, we computed x ij , the mean log 10 mass of each of the families. Lastly, we computed x i , the mean masses of each of the orders, computed as the unweighted mean of the family means.
We formulated a model that uses the hierarchically computed means as predictors, allowing a 3 separate mean slope at each taxonomic level:
This model has four fixed effects of class on slope:
We compared the global model of equation (S4) to our main global model (equation (S1) in ) by fitting 27 models for each of these two equations, with random effects structures as described in the main text. As equations (S1) and (S4) have different fixed-effects structures, we fitted all these models using maximum likelihood. Results are in Table S1 . Results demonstrate that the data do not display systematic variation of slope at lower taxonomic levels and that our main set of models derived from equation (S1) are appropriate for the data.
We here show that the fixed-effect structure of (S1) is a simplification of that of equation (S4).
The fixed-effects structure of equation (S4) is
Assuming that all fixed effects of class are equal
Cancelling,
which is the fixed effects structure of equation (S1).
Appendix S4. Opportunities for future improvements in the data
Although our database is a comprehensive collection of published individual-level measurements for birds and mammals, it could be improved as a representation of extant species in three ways. First, species in our database are non-randomly sampled from orders and many orders are unrepresented or poorly represented. Numbers of bird and mammal species in our database are compared to numbers of extant bird and mammal species, by order, in Tables S3 and S4 . An example of a poorly-represented order is Piciformes: our database contains just Melanerpes formicivorus (the acorn woodpecker)
with a mean mass of 82.25g, but the order contains 396 species (Dickinson 2003) .92 for the two-intercept model. For the two-intercept models, intercepts for aquatic animals were higher. There was a fairly clear-cut distinction between aquatic and non-aquatic mammals in the data set, but not so for birds. Therefore, only penguins were considered aquatic birds for the plots and analyses shown here, but we tried a variety of other ways of defining aquatic versus non-aquatic for birds, spanning a range of permissiveness in the definition of "aquatic". Results were substantially the same in all cases. Our data Dunning, 2008 Smith et al, 2003 Nagy et al, 1999 Fig. S9: Distributions of body masses. Species-averaged body masses in our data together with the avian body mass data of Dunning (2008) with additions of Meiri, Raia & Phillimore (2011) and the mammalian body mass data of Smith et al. (2003) , the best currently available databases of body masses of birds and mammals respectively. For comparison, we include the data used by Nagy, Girard & Brown (1999) . Fig. S10 : Sampling locations. Each circle represents a population that was measured. The area of the circles is proportional to the number of individuals sampled. The legend shows the area for 10 individuals.
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